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Tropical agriculture 

How to save coffee from global warming 

Look at research done two centuries ago 

Science & technology Apr 24th 2021 edition 

 
Apr 22nd 2021 

Coffee is a multi-billion dollar industry that supports the economies of several 

tropical countries. Roughly 100m farmers depend on it for their livelihoods. 

Unfortunately for them, and for the many other people around the world for 

whom coffee is a near-essential adjunct to life, coffee bushes grow best in a 

rather narrow range of temperatures, so their cultivation is threatened by a 

changing climate. But a chance discovery by Aaron Davis of the Royal Botanic 

Gardens, Kew, in Britain, published in Nature Plants, may offer a way out. Dr 

Davis and his colleagues report that they have tracked down a type of wild 

coffee which is both pleasant to taste and tolerant of higher temperatures. 

Listen to this story 

Enjoy more audio and podcasts on iOS or Android. 

The existing coffee market is dominated by Coffea arabica and Coffea 

canephora. Arabica hails from the highlands of Ethiopia and South Sudan. It 

prefers temperatures of 18-22°C. Coffea canephora, commonly called robusta, 

originated at lower elevations in west and central Africa. It was once thought 

capable of coping with temperatures of 30°C, but recent work suggests that it 

does not flourish above 24°C. 

Lots of other coffee species are known (122 at the last count). And many do, 

indeed, grow in places warmer than those preferred by canephora and arabica. 

But all were thought to have poorer flavours, smaller beans and lower yields. Dr 

Davis, however, came across a paper written in 1834 by George Don, a Scottish 

botanist, which described a species from the lowland hills of Sierra Leone. Don 

https://www.economist.com/science-and-technology/
https://www.economist.com/printedition/2021-04-24
https://apps.apple.com/app/apple-store/id1239397626?pt=344884&ct=article%20audio%20player&mt=8
https://play.google.com/store/apps/details?id=com.economist.lamarr&referrer=utm_source%3Darticle%2520audio%2520player
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dubbed it Coffea stenophylla, and wrote that it had a flavour superior 

to arabica’s. 

This piqued Dr Davis’s interest, for stenophylla still grows, he discovered, in 

parts of Guinea, Sierra Leone and Ivory Coast that have temperature ranges 

between 24 and 26°C. He and his colleagues also learned that stenophylla was 

farmed up until the 1920s, after which canephora, which had higher yields, took 

over. Stenophylla was then gradually forgotten. 

That history of previous cultivation did, however, suggest stenophylla was worth 

looking into. The crucial question was, was Don’s panegyric to its flavour 

justified? To find out, Dr Davis enlisted the assistance of Delphine Mieulet 

of cirad, an agronomy-research centre in Montpellier, France. Together, they 

arranged a competition involving 18 professional coffee tasters who assessed, in a 

blind comparison, a set of samples that included stenophylla, two types 

of arabica and one of canephora. 

Stenophylla performed well. It was rated as having higher fruitlike qualities than 

a Brazilian arabica and an Indonesian canephora, and also a more favourable 

acidity and more complex flavour profile, though slightly less of these desiderata 

than an Ethiopian arabica. It had nearly the same body as the others, and lacked 

an unpleasant, earthy bitterness found in the Brazilian arabica and the 

Indonesian canephora. When asked if what they were tasting was arabica, the 

judges said “yes” 81% of the time for samples of stenophylla, compared with 

98% for the arabica from Ethiopia. They identified the Brazilian arabica as such 

only 44% of the time, and (showing no one is perfect) misidentified 

the canephora as arabica on 7% of occasions. 

All told, these results suggest that Don’s report from 1834 is 

correct. Stenophylla does taste like arabica. And, crucially, it tolerates higher 

temperatures than either arabica or canephora. That opens two possible courses 

of action. One is to cultivate it directly, though this might run into the yield 

problem which led to its abandonment in the first place. The other is to 

crossbreed it with existing cultivars, to endow those high-yielding varieties with 
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its heat tolerance. Whichever path is pursued, though (and they are not 

mutually exclusive), the rediscovery of stenophylla’s qualities offers hope not 

only to coffee growers who might otherwise have had their businesses harmed by 

rising temperatures, but also to the world’s caffeine addicts, who need now 

worry less about the future supply of their drug of choice. ■ 

For more coverage of climate change, register for The Climate Issue, our 

fortnightly newsletter, or visit our climate-change hub 

A version of this article was published online on April 21st, 2021. 
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Engineering 

Knitting a road with stones and string 

Greener road-building 

Science & technology 

Apr 25th 2021 

SINCE THE Romans began doing it with great panache more than 2,000 years 

ago, road-building has been something of a sweaty and grubby business, involving 

heaving great quantities of rocks and stones into place and, in more recent 

times, covering the surface with asphalt or concrete. Now a group of Swiss 

researchers think they have come up with a more elegant solution. Strange as it 

may seem, this involves knitting. 

Martin Arraigada and Saeed Abbasion of the Swiss Federal Laboratories for 

Materials Science and Technology use a robotic arm to lay out string in a series 

of elaborate patterns. As the knitting takes shape, layers of stones are added 

and tamped down. The string entangles the stones, keeping them in place. The 

result is a structure that is surprisingly stable and strong. In one experiment a 

section of pavement put together in this way withstood a load of half a tonne. 

The encapsulated stones hardly moved at all. 

Roads and pavements are usually made from layers of different grades of sand, 

gravel and stones. Once these are in place the surface is treated with an 

aggregate that is sealed and bound together with cement to form concrete, or 

mixed with bitumen to make asphalt. Neither method is environmentally 

friendly. Making cement produces huge amounts of carbon dioxide, while bitumen, 

a sticky tar-like substance, is obtained from oil. 

Knitting roads would generate less emissions. And the stones and string are 

easily recyclable, says Dr Arraigada. The group tried various materials for the 

string, and settled eventually on recycled textiles reinforced with polyester, a 

https://www.economist.com/science-and-technology/
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type of plastic. Polyester resists rotting and can also be recycled, although the 

group hope to find biological materials which can do the same job. 

They got the idea of knitting roads from work carried out by the Gramazio 

Kohler architectural research group at ETH, a university in Zurich. In one of this 

group’s projects, led by Gergana Rusenova, now at Swinburne University of 

Technology, in Australia, a Stonehenge-like structure with 11 columns was built 

in a similar way. A mobile robot, which moved on caterpillar tracks, laid down 

120km of string in geometric patterns while 30 tonnes of crushed stones were 

added. The resulting three-metre high columns comfortably supported a nine-

tonne capping stone. 

There is, though, some way to go before knitted roads become a commercial 

proposition, cautions Dr Arraigada. He and his colleagues are testing various set-

ups and modelling on a computer how different patterns of string can be used 

to hold the stones. They will then carry out more tests—including ones that 

apply the sorts of rolling pressure generated by the wheels of moving vehicles. 

Concrete and asphalt surfaces are usually impervious to water, and are shaped so 

that rainwater flows off them into gutters running alongside. If water gets 

caught in surface cracks, it can cause potholes—especially in conditions where this 

water freezes and opens up more cracks as it expands. Binding aggregates with 

string would produce a permeable road surface, which might result in fewer 

potholes and have other advantages. The researchers think a porous road could 

help water reach the subsoil below, reducing the impact that covering so much 

land with roads has on local hydrology. Just like knitting a nice cardigan, success 

will depend on starting with a good pattern. 
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The men in green 

The West’s armies are getting more serious about climate 

change 

They are beginning to realise how much they are part of the problem 

Apr 27th 2021 

WESTERN DEFENCE ministries are talking up their willingness to take on a new 

enemy: climate change. In March Lloyd Austin, America’s defence secretary, 

wrote that “the changing climate is altering the global security and operating 

environments, impacting our missions, plans and installations.” The Pentagon set 

up a “Climate Working Group” after an executive order from President Joe 

Biden that climate considerations should be considered a greater foreign-policy 

and national-security priority. 

American allies are making similar noises. On March 30th Britain’s Ministry of 

Defence (MoD) published its “Climate Change and Sustainability Strategic 

Approach”. In the foreword, Lieutenant-General Richard Nugee, who led the 

review, wrote: “The character of warfare is changing fast; so is the climate...The 

imperative could not be clearer: Defence must and will act now.” A few days 

previously, a meeting of NATO foreign ministers had agreed to make climate 

change a far greater priority. 

Such talk cannot disguise a fundamental problem: there is little oversight or 

acknowledgment of just how much armies themselves contribute to climate 

change. “One of the greatest challenges is that we lack numbers,” explains Jens 

Stoltenberg, NATO’s secretary-general. This lack of data stems from armed 

forces’ historic reluctance to disclose information that might place limits on 

military activity. 

The Kyoto protocol, adopted by the UN in 1997, was the first international 

climate-change treaty to commit countries to slashing their greenhouse-gas 

emissions. But it came with a loophole: military emissions around the world were 

exempt from reduction obligations, and even from reporting. The exclusion was 
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granted at the request of America, where some insisted that calculating 

emissions and making them public could create pressure to curtail the country’s 

military activities and thus represented a security risk. (Despite this, the 

country ultimately did not ratify the protocol.) Climate change, it seemed, was 

seen as a lesser danger to the armed forces than climate-change mitigation. 

The military exemption was removed by the Paris agreement of 2015. But the 

signatories agreed among themselves that each would decide individually whether 

to set specific targets for their armed forces, or whether to separate out 

military emissions in the reports they make under the United Nations 

Framework Convention on Climate Change. 

The result is that, usually, some military emissions are lumped in with other 

totals, while others are not calculated at all, explains Louise van Schaik, of 

Clingendael, a Dutch think-tank. Emissions from buildings and vehicles used by 

the armed forces might be included in the figures provided for government or 

transport, for example. And only domestic emissions have to be counted and 

reported, so the activities of armed forces overseas are excluded. In the 

American armed forces, 70% of energy consumption comes from moving and using 

troops and weapons, mostly abroad. 

Various groups have tried to estimate the level of greenhouse-gas emissions 

armed forces are actually responsible for, as opposed to the numbers they 

report. In February 2021, a report commissioned by a group of left-wing 

members of the European Parliament tried to work out the bloc’s military 

emissions, based on military expenditure. They estimated that the total 

footprint for EU armed forces was 24.8m tonnes of carbon dioxide equivalent 

(tCO2e) in 2019 (including estimated emissions from military industrial 

production.) That is more than three-quarters of the emissions for the whole of 

Denmark. In 2018, however, the 27 countries of the EU attributed just 4.5m 

tCO2e to military activities—roughly 0.1% of the total they emitted that year. 

France—the EU’s most militarily active member—was estimated to have been 

responsible for one-third of the EU’s total military emissions in 2019 but had 

reported none at all. 

https://www.economist.com/international/2020/12/13/paris-anniversary-climate-pledges-bring-progress-but-fall-short
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Similarly, for 2017-18, Britain’s MoD declared it had emitted 942,283 tCO2e, 

which made up half of the central British government’s emissions. A report by 

Scientists for Global Responsibility—a British advocacy and research group—found 

that the MoD’s total direct emissions were closer to 3m tCO2e (excluding 

emissions from the production of equipment or supply chains). 

These figures are dwarfed by estimates for America, with the Pentagon thought 

to be the largest institutional consumer of petroleum products in the world. A 

paper published in 2019 by Professor Neta Crawford, a political scientist at 

Boston University, estimated that America’s armed forces emitted 59m tCO2e 

in 2017. For comparison, total emissions from all sources and sectors for the 

whole of Switzerland were 44m tCO2e in 2018. 

In recent years, many Western armies have adopted cleaner technologies—

including electric vehicles and renewable energy sources. Others are experimenting 

with new fuels for aviation: the Dutch Ministry of Defence, for example, is 

phasing in biofuels (as is America) and now uses them to power all F-16 Fighting 

Falcon jets from its base in Leeuwarden. In the absence of transparent emissions 

reporting or targets, this is often trotted out as evidence of their green 

credentials. But the changes have been driven mostly by the imperatives of 

operational efficiency and continuity. 

Reliance on fossil fuels for energy—once described by General David Petraeus, a 

former director of America’s CIA, as “the lifeblood of our warfighting 

capabilities”—creates security risks and threatens missions. Transporting fuel to 

remote bases typically requires long convoys of military vehicles, vulnerable to 

enemy attack. Between 2001 and 2010, for example, over half of American 

casualties in Iraq and Afghanistan occurred during land transport missions. Many 

of these missions involved the delivery of fuel to remote bases—a study by the 

Army Environmental Policy Institute published in 2009 estimated that the 

average load allocation for convoys in the region was 50% fuel. Fossil fuels are 

also costly: between 2010 and 2018 the American armed forces purchased 

roughly 100m barrels of fuel each year, with an annual bill of $8bn-17bn. And 

securing access to the fuel adds more costs still. It is estimated that America’s 
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armed forces spend around $81bn annually defending the global oil supply. Besides 

the expense, the adoption of green technologies in civilian markets will also drive 

the armed forces to follow suit. 

Despite these pressures, most Western armies are yet to cut their emissions 

significantly. Meanwhile, climate change is increasingly shaping the environment in 

which they operate, and the risks for which they are trying to prepare. Higher 

sea- levels threaten infrastructure: operations at the world’s largest naval base, 

in Norfolk, Virginia, are regularly disrupted by flooding. Western countries with 

territories in places susceptible to extreme weather—such as the Caribbean for 

both Britain and the Netherlands, and the Pacific for France—have also found 

more demands being made on the armed forces based there to provide 

humanitarian relief and assistance after disasters. Fears abound about new 

geopolitical tensions—driven by melting ice in the Arctic, instability caused by 

migration and resource scarcity as temperatures rise. America is now explicitly 

incorporating such scenarios into its modelling, simulations and war-gaming; 

NATO has recently agreed to launch new research into the link between global 

warming and security. 

The result is a curious mixture of resignation and urgency. Britain’s recent 

climate-change strategy, for example, stated baldly that the country’s armed 

forces are preparing for a “climate-changed world of between +2 and 4°C” above 

pre-industrial levels—ie, above the 2°C ceiling set as a target in Paris. But the 

amount that temperatures will rise depends on progress in reducing emissions. 

Doing so efficiently requires accuracy and openness about emissions. This is 

coming at last from military forces themselves. Mr Stoltenberg, for example, 

recently announced that he wants NATO alliance members to pledge at a 

summit later this year to make their armies carbon-neutral by 2050 and NATO 

is currently developing an emissions-reporting methodology to facilitate this. 

Britain’s MoD has also now promised to set specific targets for reducing its 

carbon emissions. Lieut-General Nugee’s report, for instance, says that Britain’s 

sprawling defence estate—the MoD is one of the largest landowners in the 

country, with hangars, houses and barracks—will reduce emissions by at least 

30% by 2025. 
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The difficulties in balancing armies’ desires for combat effectiveness with the 

need to cut emissions will persist. Yet attitudes are, slowly, changing. “Climate 

change makes the world a more dangerous place,” says Mr Stoltenberg. “And 

therefore it matters to NATO, and therefore we need to be part of the answer 

to global warming.” Earlier this month, speaking at a climate summit, Mr Austin 

called the climate crisis an “existential” threat, and pledged that the Pentagon 

would be “doing our part” to alleviate it. 
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Banyan 

There is hope for South-East Asia’s beleaguered tropical 

forests 

They are being cut down less and conserved more 

May 1st 2021 

No ecosystem is more important in mitigating the effects of climate change than 

tropical rainforest. And South-East Asia is home to the world’s third-biggest 

patch of it, behind the Amazon and Congo basins. 

Listen to this story 

Enjoy more audio and podcasts on iOS or Android. 

Even though humans release carbon from these forests through logging, clear-

felling for agriculture and other disruptions, some are so vast and fecund that 

the growth of the plants within them absorbs even more from the atmosphere. 

The Congo basin, for instance, locks up 600m tonnes of carbon a year more 

than it releases, according to the World Resources Institute (wri), an 

international ngo that is equivalent to about a third of emissions from all 

American transport. The Amazon, too, remains a net absorber (though four 

years of massive fires and clearing for cattle have brought it to a tipping-point). 

In contrast, such is the extent of clearing for plantations in South-East Asia’s 

rainforests, which run from Myanmar to Indonesia, that over the past 20 years 

they have turned from a growing carbon sink to a significant source of 

emissions—nearly 500m tonnes a year. Indonesia and Malaysia, home to the 

biggest expanses of pristine forest, have lost more than a third of it this 

century. Cambodia, Laos and Myanmar, relative newcomers to deforestation, are 

making up for lost time. 

If that is the sombre backdrop, a couple of pieces of good news help brighten it. 

First, according to Global Forest Watch, which uses satellite data to track tree 

https://apps.apple.com/app/apple-store/id1239397626?pt=344884&ct=article%20audio%20player&mt=8
https://play.google.com/store/apps/details?id=com.economist.lamarr&referrer=utm_source%3Darticle%2520audio%2520player
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cover, loss of virgin forest in Indonesia and Malaysia has slowed for the fourth 

year in row—a contrast with other parts of the world. For the first time 

Indonesia is not one of the world’s three worst countries in this respect. 

Following devastating fires in 2015, the Indonesian government issued a 

temporary moratorium on new licences for palm-oil plantations and made 

permanent one on clearing primary forests and peatlands. Though often honoured 

in the breach, they are clearly having some effect. In 2019 Malaysia imposed a 

five-year cap on the area under plantations. It also increased penalties for illegal 

logging. 

The second piece of news is an initiative unveiled during President Joe Biden’s 

recent climate summit. It is intended to make forests more valuable standing 

than cut down. The leaf Coalition, backed by America, Britain and Norway, along 

with such corporate giants as Amazon, Airbnb, and Unilever, aims to create an 

international marketplace in which carbon credits can be sold for deforestation 

avoided. An initial $1bn has been pledged to reward countries for protecting 

forests. South-East Asia could be a big beneficiary: what multinational would 

pass up the kudos of saving baby orangutans? 

Admittedly, curbing deforestation has been a cherished but elusive goal of 

climate campaigners for ages. A big un initiative to that end, called redd+, was 

launched a decade ago, with Indonesia notably due for help. It never achieved its 

potential. Projects for conservation must jump through many hoops before 

approval. The risk is often that a patch of forest here may be preserved at the 

expense of another patch there. Projects are hard to monitor. The price set for 

carbon under the scheme, $5 a tonne, has been too low to overcome these 

hurdles. 

The new initiative, argues Frances Seymour of wri, builds on redd+ while being 

mindful of its shortfalls. leaf will at least double the price of carbon, making 

conservation more attractive. Whereas buyers of carbon credits 

under redd+ pocketed profits from a rise in carbon prices, windfalls will now go to 

the country that sold the credits. Standards of monitoring, says Ms Seymour, 

are much improved. 
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Crucially, the scheme will involve bigger units of land than previous efforts, the 

so-called jurisdictional approach. That reduces the risk of deforestation simply 

being displaced from a protected patch to an unprotected one. Besides, says Gita 

Syahrani, of ltkl, which assists district-level leaders in Indonesia keen to protect 

forests, it allows for best practice to be shared and for local leaders to 

understand the political advantage that conservation and the money that backs 

it can confer. 

leaf comes at a time when big firms have grown more serious about escaping 

association with deforestation, and when international will is building to cut 

emissions. Sceptics are right to point out that unscrupulous loggers and 

plantation owners still have plenty of scope to game the system. But it is 

possible to think that the prognosis for South-East Asia’s forests is no longer 

quite so grim. 
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The energy transition 

Oil supermajors’ mega-bet on natural gas 

Is the least grubby hydrocarbon a bridge fuel to a greener future, or a trap? 

Apr 22nd 2021 

 

Energy companies have no seat at the climate high table convened by President Joe 

Biden on April 22nd and 23rd, to which he has invited 40 other world leaders 

to discuss how to speed up the shift from dirty energy. From the sidelines, coal 

firms will scowl at efforts to curb demand in Asia and oil drillers will wince at 

support for electric cars. Watching particularly closely will be those companies 

which have bet big on natural gas. As the energy transition gathers momentum, 

no fuel’s future is hazier than that of the least grubby hydrocarbon. 

Listen to this story 

Enjoy more audio and podcasts on iOS or Android. 

Proponents see gas as the “bridge fuel” to a greener world. They include the 

five largest international oil firms: ExxonMobil, Chevron, Royal Dutch Shell, Total 

and bp. These supermajors saw gas rise from 39% of their combined hydrocarbon 

output in 2007 to 44% in 2019 (see chart 1). That year producers approved a 

record level of liquefied natural gas (lng) capacity. Those projects will come online 

in a few years. Shell, which in 2016 paid $53bn for bg, a British gas group, now 

says its oil production peaked in 2019, but that it will expand its gas business 

with annual investments of about $4bn. Total expects its crude output to sink 

over the next decade, but for gas to rise from 40% to 50% of sales. In 

February Qatar Petroleum, a state-owned giant, said it would begin the 

largest lng project in history. 

Yet debate is intensifying over whether gas will be a bridge or a dead end. Mr 

Biden and his counterparts elsewhere appear to be serious about achieving net-

zero emissions by 2050. That would require accelerating the phase-out of all 

fossil fuels, gas included, unless paired with technology to capture and store 

https://www.economist.com/leaders/2020/09/17/is-it-the-end-of-the-oil-age
https://apps.apple.com/app/apple-store/id1239397626?pt=344884&ct=article%20audio%20player&mt=8
https://play.google.com/store/apps/details?id=com.economist.lamarr&referrer=utm_source%3Darticle%2520audio%2520player
https://www.economist.com/business/2020/12/16/big-oils-diverging-bets-on-the-future-of-energy
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emissions. Inexpensive wind and solar power already threaten gas-fired electricity, 

particularly in America and Europe. Even as demand looks uncertain, cheap gas 

from state-owned firms such as Qatar’s will add to global supply. Some 

companies’ bets will go bad. 

 

On the demand side, gas remains a sensible 

gamble in some ways. A gas-fired power plant 

belches about half the emissions of a coal-fired 

one per unit of energy. The fuel benefits from 

diverse sources of demand, too. In addition to 

producing electricity, gas is used to make 

fertiliser and generate heat for buildings and 

industry. Unlike exhaust from a car, emissions 

from a factory can theoretically be captured and 

stored below ground. Gas can also be used to 

generate hydrogen, which may in turn serve as a 

form of long-term energy storage. 

However, companies’ investments have not always gone as planned. A rush for 

gas between 2008 and 2014 was part of a broader stampede by energy giants, 

as higher energy prices spurred investments with little regard for costs, explains 

Michele Della Vigna of Goldman Sachs, an investment bank. In 2019 Chevron said 

it would write down as much as $11bn, largely owing to underperforming shale-

gas assets in Appalachia. Gas comprised the bulk of the $15bn-22bn of 

impairments announced by Shell last June. In November ExxonMobil said it would 

write down the value of its gas portfolio by $17bn-20bn, its biggest impairment 

ever. Its $41bn purchase in 2010 of xto Energy, a shale-gas company, may be 

the worst-timed investment made by an oil major in the past 20 years. 

Two big questions now hang over future demand, each difficult to answer with 

any certainty. The first is how fast governments limit carbon emissions. The 

extraction, liquefaction and transport of gas produce their own emissions, on top 
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of those from its eventual combustion. Gas production also releases methane, a 

greenhouse gas that is about 80 times more potent than carbon dioxide over a 

20-year period. Adding methane leaks from fracking or pipelines, the Natural 

Resources Defence Council, an environmental group, calculates that 

American lng exports in the next decade may produce greenhouse gases equivalent 

to the annual emissions of about 45m new cars—not counting burning the stuff 

for energy. 

Responding to climate concerns, the Netherlands and some Californian cities have 

banned gas in new buildings. Britain will do so from 2025. “To put it mildly,” 

Werner Hoyer, president of the European Investment Bank, declared in January, 

“gas is over.” John Kerry, Mr Biden’s climate envoy, warned in January that 

natural-gas assets risked becoming stranded. The International Energy Agency, an 

intergovernmental group, reckons that demand growth will slow to about 1.2% a 

year until 2040, from an average of 2.2% in 2010-19. If governments move 

more aggressively to restrain temperatures, demand could be lower in 2040 

than it was in 2019 (see chart 2). bp offers a more bearish scenario: if the 

world were to reach net-zero emissions by 2050, gas demand would peak within 

the next few years and nearly halve by mid-century. “For the business to 

survive,” argues Massimo Di Odoardo of Wood Mackenzie, an energy consultancy, 

“it’s not just about marketing gas. It’s about marketing gas and managing 

emissions.” 
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The second question with respect to demand 

is how quickly rival technologies advance. 

Already, about two-thirds of the world’s 

population lives in places where power from 

new wind and solar farms is cheaper than 

from new gas plants, according to 

Bloombergnef, a data provider. Electric heat 

pumps threaten gas in buildings. In future, 

gas with carbon capture and storage (ccs) 

may prove pricier than hydrogen generated 

by renewable electricity. Mr Biden’s proposed 

$2trn infrastructure bill includes support 

for ccs, but also for things that may 

challenge gas’s role in industry, power and 

heating. The European Union aspires to make 

its members leaders in hydrogen, hoping it 

could one day replace gas in many 

applications while using existing pipelines and 

other infrastructure. 

Then there is the matter of supply. Maarten Wetselaar, Shell’s gas chief, says 

the industry used to expect the market to be undersupplied and the price set 

by the marginal buyer. Instead, the world has plenty of gas courtesy of 

American shale, he notes. On top of that, private firms must compete with 

state ones in Qatar and Russia, which can extract gas cheaply and have a 

political imperative to monetise reserves while they can. Qatar’s new project will 

raise its lng capacity by 40% by 2026. And a growing spot market and shaky 

demand have made lng buyers less interested in traditional long-term contracts. 

At least a quarter of lng supply is now uncontracted, estimates Mr Di Odoardo. 

As approved projects come online, the share of uncontracted lng may exceed 50% 

by 2030. 
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All this is prompting some in the industry to rethink their embrace of gas. Last 

July Dominion Energy, an American utility, cancelled plans for a controversial 

pipeline and sold its entire pipeline business to Berkshire Hathaway, a huge 

conglomerate, for $9.7bn. In November Engie, a French energy company, 

scrapped plans to sign an lng contract with NextDecade, an American firm, over 

concerns about shale emissions. Other firms are trying to adapt to a gas business 

that looks set to grow both more competitive and more complex. 

Big players are now applying a higher cost of capital to their hydrocarbon 

investments, with a greater focus on profitability, notes Mr Della Vigna. Scale is 

turning to their advantage, too. 

Shell’s share of gas production actually fell in recent years, as it sold off less 

profitable gas assets in America and Nigeria. Mr Wetselaar maintains that Shell 

is well positioned to deal with the market’s new realities. Unlike smaller players, 

which depend on long-term supply contracts to attract financing for new 

projects, Shell can use its balance-sheet. Trading capabilities make it easier to 

sell lng to diverse buyers. For those who want zero-emissions energy, Shell has 

already sold ten “carbon neutral” lng cargoes, paired with offsets. Total plans to 

double its lng sales over the coming decade, while touting its plans to reduce 

methane emissions. ExxonMobil reckons that its new investments in ccs will both 

limit emissions and support its traditional business. 

Such plans are unlikely to sway those who want investment in all fossil fuels to 

plunge. Companies’ plans can be disrupted by any number of forces—in March an 

attack in Mozambique prompted Total to suspend a giant lng project there. The 

changing market means only the safest, most profitable projects backed by the 

strongest firms are likely to move forward. 

NextDecade, having failed to secure Engie as a client, has delayed a final 

investment decision on a proposed facility in Texas and scrapped another. It had 

sought to build an lng import terminal in Ireland but in January Irish officials let 

a preliminary agreement with NextDecade expire. Gas may not quite be over. 

https://www.economist.com/business/2021/02/06/shareholders-are-pushing-exxonmobil-to-go-green
https://www.economist.com/business/2021/02/06/shareholders-are-pushing-exxonmobil-to-go-green
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But the industry could soon be defined not by the projects that advance but 

those that don’t. ■ 
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What are “nationally determined contributions” to 

curb climate change? 

The emissions targets are the world’s best hope of limiting global warming, but 

they are falling short 

Apr 22nd 2021 

TODAY JOE BIDEN, America’s president, is playing host to 40 world leaders in 

a virtual climate summit. He kicked it off with a plan to cut America’s 

greenhouse-gas emissions in half by 2030, compared with their levels in 2005. 

That is nearly twice the reduction promised by Barack Obama in 2015 (and later 

cancelled by Donald Trump). Other countries are announcing similar pledges, 

known as “nationally determined contributions” (NDCs), which are a crucial part 

of the global framework to tackle climate change. But what exactly are they? 

The concept of NDCs was first introduced at COP19, the UN’s climate summit 

in Warsaw in 2013. At first they were vague. Governments that were “ready to 

do so” were invited to submit non-binding climate pledges to the United 

Framework Convention on Climate Change (UNFCCC) by the first quarter of 

2015. Crucially, these pledges were to be formulated by countries based on their 

own priorities, needs and prospects. This flexibility was meant to overcome the 

problems that had plagued the Kyoto Protocol, the UNFCCC’s first accord, 

which came into force in 2005. That had committed only developed countries, 

such as Britain, to cutting their emissions. Developing countries, including China—

which, by 2006, was the largest emitter of carbon dioxide in the world—were 

not included. The arrangement was deemed to be too rigid and unfair. America 

ultimately refused to ratify it; Canada withdrew in 2011. 

A tricky balancing-act ensued: NDCs needed to contain enough wriggle room to 

make them politically viable, but still meaningfully lower emissions. Hashing out 

what NDCs should include required careful negotiation. It was decided, at a 

summit in Lima in 2014, that the poorest and most vulnerable countries—which 

contribute the least to climate change but will suffer its effects most acutely—

https://www.economist.com/united-states/2021/04/24/bidens-earth-summit-may-not-restore-americas-climate-credibility
https://www.economist.com/united-states/2021/04/24/bidens-earth-summit-may-not-restore-americas-climate-credibility
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needed to commit only to developing in a low-carbon way. All other countries, 

developed and developing alike, were obliged to make plans to reduce their 

emissions, though the mechanisms (such as increased use of renewable energy, or 

carbon sequestration) and speed with which they did so could vary. Countries 

were also encouraged, but not required, to outline measures to help the world 

adapt to climate change, including financial support from rich countries to poor 

ones. 

 

When countries signed up to the Paris agreement, negotiated at COP21 in 2015, 

they committed to a common goal: keeping the world’s average temperature to 

“well below” 2°C above pre-industrial levels, and “pursuing efforts to limit it to 

1.5°C”. They also promised to produce NDCs to show how they might get 

there. These laid out countries’ targets for reducing emissions over a clearly 

articulated period of time and the steps they would take to achieve their goals. 

Letting countries (mostly) make their own decisions on emissions meant that 

many more signed up than might have done under a more prescriptive accord. 

Big emitters such as China and India submitted themselves to scrutiny for the 

first time. But such flexibility meant that no country made commitments large 

enough to meet the Paris agreement’s goals: the first tranche of NDCs was 

expected to lead to global warming of around 3°C. Accordingly, the Paris 

agreement also outlined a “ratchet mechanism”, by which countries were meant 

to increase the ambition and scope of their NDCs every five years. 

Countries were meant to submit their updated NDCs ahead of the COP26, the 

UN’s next climate summit, which was scheduled to take place in Glasgow in 

November 2020. That plan, like so many others, was scrambled by the covid-19 

https://www.economist.com/the-economist-explains/2021/03/30/what-would-different-levels-of-global-warming-look-like
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pandemic. COP26 was pushed to November 2021. Only a handful of countries 

have strengthened their targets. Britain has promised to reduce its greenhouse-

gas emissions by at least 68% by 2030, compared with 1990 levels. The 27 

members of the European Union have pledged to reduce their emissions by “at 

least 55%” across the same period. China has proposed, but not formally 

submitted, a new target of reaching carbon neutrality before 2060. In 

announcing America’s new emissions target Mr Biden hopes to galvanise those 

countries lagging behind. They include the likes of Australia, Brazil and Russia, 

which have yet to submit higher targets. 

 

 

  

https://www.economist.com/britain/2021/02/15/how-britain-decarbonised-faster-than-any-other-rich-country
https://www.economist.com/china/2020/09/24/china-aims-to-cut-its-net-carbon-dioxide-emissions-to-zero-by-2060
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Missions impossible 

Joe Biden asserts America’s role in the fight against 

climate change 

His virtual summit went smoothly, but the real work is still ahead 

United States Apr 24th 2021 edition 

 

Apr 24th 2021 

NEW YORK 

Editor’s note: This article has been updated to take in news of Joe Biden’s 

climate summit, which occurred after The Economist went to press 

MEETINGS OF GLOBAL leaders always combine, in varying proportions, pomp, 

substance, glitches and questionable set design. The first day of President Joe 

Biden’s virtual climate summit on April 22nd was no different. There were lofty 

declarations and flurries of press releases. Presidents spoke from desks festooned 

by flags. Mr Biden—along with John Kerry and Antony Blinken, America’s climate 

envoy and secretary of state, respectively—sat at a desk curved around an oddly 

scraggly patch of grass. And there was a long silence when America’s president 

and most senior statesmen waited awkwardly while staring at a jumbo screen 

that showed Vladimir Putin, Russia’s president, looking bored and vaguely 

annoyed. 

But the meeting was in other ways unprecedented: a sign of Mr Biden’s resolve 

to assert American leadership on climate after years of abdication under Donald 

Trump. As the two-day summit began, he set a target for reducing American 

emissions by 50-52% below 2005 levels by 2030. The White House hopes 

other countries will set their own bold targets before the next big United 

Nations climate conference, in Glasgow in November. By the close of the 

https://www.economist.com/united-states/
https://www.economist.com/printedition/2021-04-24
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summit’s first day, Mr Biden’s determination was plain. So was the difficulty of 

the task ahead. 

By some measures, the summit already looked a qualified success. Mr Biden 

convinced both allies and adversaries to participate, even if their declarations 

were sometimes vague. Xi Jinping, China’s president, said he would “strictly 

limit the increase in coal consumption”. 

Mr Biden also showed his seriousness by setting an ambitious target, or 

nationally determined contribution (NDC). His target matched that hoped for 

by environmental campaigners. That counts as real progress for an American 

president, even if Mr Trump had not set a subterranean bar. An NDC is 

required by the Paris agreement, which Mr Trump rejected and to which Mr 

Biden has renewed America’s commitment. Japan and Canada announced new 

targets, too. An analysis from the Rhodium Group, a think-tank, shows 

America’s new NDC to be among the world’s most ambitious (see chart). 

 

Other leaders have reasons to eye 

American promises with scepticism. 

In the 1990s Bill Clinton’s 

administration negotiated the Kyoto 

protocol, but the Senate declined to 

ratify it. Barack Obama pushed for 

the Paris agreement, only to have 

Mr Trump declare in 2017 that 

America would withdraw. Mr Obama 

promised to supply $3bn in climate 

finance for poorer countries; $2bn of 

that is still outstanding. 

Mr Biden has sought to restore 

America’s credibility. On his first day as president he announced that America 

would rejoin the Paris agreement. His infrastructure bill, presented in March, 
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includes support for electric cars, renewables and energy innovation, as well as a 

clean-electricity standard requiring the power system to be emissions-free by 

2035. If passed, the plan would be America’s most important climate legislation 

ever. 

Yet Mr Biden’s efforts face challenges at home and abroad. The Environmental 

Defence Fund, a research and advocacy group, had urged an “ambitious and 

credible” target for American emissions, but those traits may be mutually 

exclusive. Republican opposition means that Mr Biden’s infrastructure bill may 

not pass the Senate as proposed. 

Even if it did, it might not ensure a 50% reduction in emissions by 2030. 

Climate Action Tracker, a policy group, reckons that at least 95% of car sales in 

America must be zero emissions by 2030. Mr Biden proposes support for 

electric cars, but no deadline for phasing out petrol guzzlers. “Eventually we are 

going to need additional climate legislation in the forms of standards, mandates, 

a carbon price,” argues Jason Bordoff, a former adviser to Barack Obama and 

the co-dean of Columbia University’s Climate School. 

Mr Biden’s attempt to encourage decarbonisation abroad is no simpler. At Mr 

Biden’s summit, Andrés Manuel López Obrador, Mexico’s president, spoke of 

linking climate co-operation with a broader agreement on immigration. America’s 

most important foreign partner is the one with which relations have most 

steeply declined. The International Energy Agency expects China to account for 

more than half the rebound in coal consumption this year. Mr Kerry, in a visit 

to Shanghai this month, urged that climate be a “stand-alone” issue. Li Yifei, a 

professor of environmental studies at NYU Shanghai and co-author of “China 

Goes Green”, an analysis of Chinese environmental policy, contends that climate 

is inextricable from debates over geopolitical influence, intellectual property or 

industrial policy. “Climate change, by definition, is not a stand-alone issue,” he 

argues. 

Indeed Mr Biden’s action on climate may be characterised by competition as 

much as co-operation. China has long backed domestic clean-energy industries and 
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foreign energy projects. Mr Biden intends America rapidly to increase its 

investments in both. Within America, Mr Biden wants to invest in energy 

innovation and green manufacturing, to challenge China’s dominance to date. 

“It’s difficult to imagine the United States winning the long-term strategic 

competition with China if we cannot lead the renewable energy revolution,” Mr 

Blinken explained earlier this week. 

Abroad, Mr Biden intends America’s Development Finance Corporation to devote 

at least one-third of new investments to climate from 2023. Working with 

multilateral development banks, America could provide poorer countries with a 

clean alternative to Chinese-backed coal plants. As poor and middle-income 

countries struggle with debt, the White House has signalled support for climate-

linked relief. Mr Bordoff points to debt relief in the 1980s tied to investments 

in biodiversity. “You might imagine something like climate-for-debt swaps to 

drive investment in low-carbon energy,” he says. Mr Biden’s summit is so far as 

successful as he could have reasonably expected. The most important work is still 

to come. 

For more coverage of climate change, register for The Climate Issue, our 

fortnightly newsletter, or visit our climate-change hub. And for more coverage of 

Joe Biden’s presidency, visit our dedicated hub 

 

https://www.economist.com/theclimateissue/
https://www.economist.com/news/2020/04/24/the-economists-coverage-of-climate-change
https://www.economist.com/president-joe-biden
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